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EXECUTIVE SUMMARY

This Scoping and Planning Technical Memorandum (SPTM) was prepared by Geosyntec
Consultants, Inc. (Geosyntec) for the PROTECO Superfund Site (“Site”’) on behalf of the
PROTECO Landfill Superfund Site Generators Parties Group (the “Group”), pursuant to
Paragraph 34(a) of the Administrative Settlement Agreement and Order on Consent (AOC) for
Remedial Investigation/Feasibility Study (RI/FS) and Section II, Task 1(A), of the Statement of
Work (SOW) attached to the AOC as Appendix C.

The Site is located in the Tallaboa Ward of the Municipality of Pefiuelas, Puerto Rico and consists
of a former treatment, storage, and disposal facility (TSDF) for hazardous and nonhazardous
wastes. The facility conducted waste management activities from approximately 1975 until 1999.
It was operated by Servicios Carbareon, Inc. (SCI) between 1975 and 1985, at which time the
company name was changed to Proteccion Técnica Ecologica (PROTECO). The name was
subsequently changed to Resources Management, Inc. doing business as PROTECO.

In 1976, the Puerto Rico Environmental Quality Board (PREQB) issued a temporary permit to SCI
to dispose of polyethylene wastes in an approximately 1-acre surficial area. Thereafter, the TSDF
expanded its disposal areas and managed a variety of Resource Conservation and Recovery Act
(RCRA) hazardous and non-hazardous wastes in both surficial and subsurficial areas. Types of
waste that the facility received included but were not limited to spent halogenated solvents, lead,
chromium, electroplating sludge, wastewater treatment plant sludge, slurries, petroleum wastes,
pesticide wastes, and pharmaceutical and manufacturing wastes.

Throughout the facility’s operational history, hazardous and non-hazardous wastes were stored,
treated and/or disposed in seventeen (17) waste units, which generally consisted of landfills,
impoundments and lagoons, drum and tank storage areas, and land treatment areas. The waste units
were underlain by native carbonaceous silt and clay and were reportedly not constructed with liner
systems or leachate collection systems. Many waste units were eventually capped with a clay and
soil cover system as part of the required RCRA closure activities between 1997 and 1999. Based
on Geosyntec’s review of currently available documents, limited post-closure care activities were
conducted following closure of the waste units. The Site was reportedly abandoned by the facility
operators sometime between 2001 and 2009.

Inspection activities, conducted by representatives from the United States Environmental
Protection Agency (USEPA), PREQB, and the Puerto Rico Department of Natural and
Environmental Resources (PRDNER) beginning in 1980, found hazardous waste management and
groundwater monitoring practices at the facility inadequate and out of compliance with
Commonwealth and Federal regulations. The investigations also reportedly identified evidence of
contaminants within groundwater. In May 2019, the Site was issued a hazard ranking system
(HRS) scoring of 36.33 and placed on the National Priorities List (NPL) based on USEPA’s

PROTECO Scoping and Planning Technical Memorandum ES-1 July 1, 2022
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assessment of the groundwater migration pathway.! On October 6, 2020, the Group entered into
the AOC with USEPA. The AOC requires the performance of an RI/FS by the Group to investigate
the nature and extent of contamination at the Site and to evaluate potential remedial alternatives.

The SPTM presents a summary of available Site background information to support RI/FS
planning, including a history of Site operations, closure, regulatory actions, and response actions,
a description of the physical setting of the Site, an evaluation of the location and extents of former
waste units, a general summary of historical analytical data, and a preliminary conceptual site
model (CSM). A preliminary Site boundary was also established to define an initial area for the
RL

The SPTM also identifies preliminary data gaps at the Site and general proposed activities that
may be conducted during the RI to address the data gaps. Specific details regarding the approach
for further investigation activities will be provided in forthcoming documents (e.g., the RI Work
Plan).

Additionally, the SPTM describes preliminary remedial action objectives (RAOs), potential
general response actions, and potentially applicable, relevant, and appropriate requirements
(ARARs). The RAOs, general response actions, and ARARs may be refined based on additional
data collection and evaluation during the RI. The final RAOs for the Site will be established during
the RI/FS.

! Contaminant migration pathways that may be evaluated by USEPA during HRS evaluation include the groundwater
migration pathway, surface water migration pathway, soil exposure and subsurface intrusion pathway, and air
migration pathway. According to the HRS Report, the groundwater migration pathway was evaluated at the Site since
this pathway produced an overall score above the minimum requirement for the Site to quality for inclusion on the
NPL (Weston, 2019).

PROTECO Scoping and Planning Technical Memorandum ES-2 July 1, 2022
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1. INTRODUCTION

This RI/FS SPTM has been prepared for the U.S. Environmental Protection Agency (USEPA) for
the PROTECO Superfund Site (“PROTECO Site” or “Site””), USEPA ID No. PRD000831487.2
The SPTM was prepared by Geosyntec Consultants, Inc. (Geosyntec) on behalf of the Proteco
Landfill Superfund Site Generator Parties Group (Group) and in accordance with Task 1 RI/FS
Scoping and Planning from the USEPA Statement of Work (SOW) established in the
Administrative Settlement Agreement and Order on Consent (“AOC” or “Settlement”;
Attachment A), executed by the Group and USEPA on October 6, 2020.

1.1 Purpose

The SPTM is a pre-RI/FS planning document that presents information required to plan and
execute the RI/FS. The purpose of the SPTM is to present:

e a summary of available Site background information including Site operational,
closure, regulatory, and response action history, analytical data, and a preliminary
conceptual site model (CSM);>

e a definition of the initial area for the RI through establishment of a preliminary Site
boundary; and

e a preliminary and general definition of the scope of the RI/FS, preliminary potential
RAOs and general response actions, and preliminary potential applicable or relevant
and appropriate requirements (ARARs) to guide the development of the technical
approach for meeting regulatory requirements.

The objective of the RI/FS process is to investigate the nature and extent of contamination and
evaluate potential remedial alternatives pursuant to the Comprehensive Environmental Response,
Compensation, and Liability Act of 1980 (CERCLA) and the National Contingency Plan (NCP).
Specifically, the RI/FS seeks to gather information sufficient to support an informed risk
management decision regarding remedial alternatives (USEPA, 1988).

USEPA guidance documents Guidance Conducting Remedial Investigations and Feasibility
Studies Under CERCLA (1988) and Getting Ready, Scoping the RI/FS (1989) were reviewed and
referenced during development of the SPTM.

2 The Site refers to the area of land historically operated as the PROTECO landfill including during its operation by
predecessor or successor entities. The Site boundary is discussed further in Section 5.

3 SPTM preparation is based on review of records within the Hazard Ranking System (HRS) Documentation Record,
also referred to herein as the HRS Report (Weston, 2019); documents received after January 1, 2021 are not
incorporated but may be included in the subsequent RI Work Plan, as necessary.

PROTECO Scoping and Planning Technical Memorandum 1 July 1, 2022
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1.2 SPTM Organization
The SPTM is organized as follows:

e Section 2 — Site Location and History - a summary of the Site location, features,
historical operations, ownership and parcel identification, and a history of regulatory
and response actions at the Site.

e Section 3 — Physical Setting - a summary of Site topography, hydrology, land use,
geology, hydrogeology, and vicinity groundwater use.

o Section 4 — Evaluation of Existing Data - a summary of waste unit locations and extents,
known substances disposed at the Site, closure-related activities for disposal units,
historical sampling, and available historical analytical data. This section also includes
initial identification of data gaps and general proposed activities to address data gaps.

e Section 5 — Preliminary Site Boundary and Site Security - a summary of the preliminary
Site boundary and Site security measures.

e Section 6 — Preliminary Conceptual Site Model — a preliminary understanding of the
CSM, including the sources of contamination, potential release mechanisms, potential
routes of migration, and potential human and environmental receptors.

e Section 7 — Preliminary Remedial Action Objectives - preliminary Remedial Action
Objectives (RAOs), preliminary general response actions, and associated technologies.

e Section 8 — Potential Applicable, Relevant and Appropriate Requirements - potential
ARARSs.

e Section 9 — References - references relied upon during preparation of the SPTM.

PROTECO Scoping and Planning Technical Memorandum 2 July 1, 2022
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2. SITE LOCATION AND HISTORY

Between approximately 1975 through 1999, the Site operated as a treatment, storage, and disposal
facility (TSDF) accepting a variety of hazardous and non-hazardous waste from various sources.
Details of the types of waste accepted in various waste management units at the Site are discussed
in Section 2.4. The Site ceased operations around 1999. Between 2001 and 2009, limited closure
and post-closure activities were conducted at the Site before the Site was abandoned and became
overgrown with vegetation (Weston, 2019).

2.1 Site Location

The PROTECO Superfund Site is located at PR Road 385, Kilometer (Km) 4.4, Barrio Tallaboa,
Penuelas, Puerto Rico within the Rio Tallaboa valley (Figure 1). The Site acreage was reported as
approximately thirty-five (35) acres in the Hazard Ranking System (HRS) Report (Weston, 2019).
Further analysis of historic documents and recent survey data collected by Geosyntec indicate the
area of the historic PROTECO Site operations exceeded 35 acres. The Site boundary and acreage
is discussed further in Section 5.

The Site is bordered to the west by the Penuelas Valley Landfill, Inc. (PVL) and to the
east/southeast by the Ecosystems Landfill, which are reportedly operated as Resource
Conservation and Recovery Act (RCRA) Subtitle D non-hazardous industrial waste landfills
(Figure 2). PVL is currently operated by EC Waste on an approximate 140-acre area leased from
Compania Ganadera del Sur, Inc. (Ganadera). Historical information suggests that PVL was
previously operated by Waste Management from approximately 1996 through 2014. Ecosystems,
Inc. reportedly owns the approximately 100-acre facility east of the PROTECO Site and has
operated it since 2014.

The Site is bordered to the north and south by undeveloped, vegetated land. The closest residential
communities are the Seboruco and Tallaboa communities, located approximately 1.5 miles west
and south-southwest of the Site, respectively.

2.2 Site Ownership and Parcel Identification

Limited ownership and title records exist for the Site. A title study report dated August 15, 2014,
indicates the Site is located within a 42-acre property currently owned by Brosval Chemical, Inc.
(Brosval) (Attachment B). Brosval is a corporation represented by its president, Mr. Lucas Perez
Valdivieso Torruella.* Brosval reportedly purchased the property in 1996 from Ganadera, a private
corporation owned by Jorge Valdivieso and Lucas Valdivieso. According to the 2014 title study,
the 42-acre property consists of two adjoining parcels: Parcel A (south parcel) which includes
approximately nine (9) acres and is described as “land with shrubs and weeds” and Parcel B (north

4 The acquisition of the 42-acre property by Brosval is documented on a purchase agreement dated October 11, 1996
(Attachment B).
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parcel) which includes approximately thirty-three (33) acres and is dedicated to the “treatment and
disposal of waste.”

The documents reviewed indicate that both parcels are bound to the north, west, and south by
properties owned by Ganadera and by Jorge and Lucas Valdivieso. As indicated in the 2014 title
study, the property was registered under Brosval Chemical, Inc. in the Puerto Rico Registry of the
Property under page 44, volume 198 of Pefiuelas,” property number 2,202, inscription 13a.

A certified plat study or registered survey plans for the Site and/or property boundary could not be
obtained. Previous communications with the property owner’s representative indicate that past
lease agreements with entities operating the PROTECO Site did not include a demarcation of
property boundaries or operational areas. Additional attempts to locate information regarding
historic parcel and operational Site boundary, including review of records available from
government agencies did not yield additional information.’ The Site boundary is further discussed
in Section 5.

2.3 Site Features

Site features shown on Figure 2 are based on the 2005 Site Reassessment Letter (Commonwealth
of Puerto Rico, 2005), Site Reconnaissance Visits conducted in June 2017 by USEPA and Weston
(Weston, 2019), Geosyntec Site visits in November 2020 and April 2021, and the Site
Reconnaissance Visit conducted by USEPA and the Group on May 3, 2022.

The PROTECO-controlled fenced area is currently abandoned and was overgrown with heavy
vegetation until Geosyntec conducted vegetation clearing activities between February and April,
2022.5 Current features include an unpaved access road, barbed wire fences and access gates,
capped disposal units, landfill gas vents, abandoned waste management and treatment
infrastructure, and four steel above-ground storage tanks (ASTs).

An area in the west-central portion of the Site near the western access gate has been reportedly
used as an illegal cattle pen for more than eight (8) years and wooden corrals are present where
trespassers have kept and maintained livestock. Some animals are still located at the Site.
Additionally, abandoned equipment (refrigerators) are present in this area.

Capped disposal units are shown on Figure 3.7 Additional Site features include an abandoned
leachate sump pump and approximately ten (10) monitoring wells within and around the Site’s

5 Records reviews were conducted by Puerto Rico licensed surveyor Richard Chang through the KARIBE Puerto Rico
Property Register website on June 1, 2021 and through an in person visit to the Puerto Rico Property Registry Regional
Office in Ponce, Puerto Rico on June 7, 2021.

¢ The PROTECO-controlled fenced area refers to the fenced area at the approximate location of or within a portion of
the former PROTECO landfill site. Refer to Section 5 for additional definition of the Site boundary.

" Portions of Waste Units 4 and 6 are depicted on Figure 3 as outside of the PROTECO-controlled fenced area. Section
4.1 provides further details regarding waste units’ locations and areal extents.
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fenced area that are currently damaged, abandoned, and/or in disrepair. Individual landfill gas
vents and damaged monitoring wells are not shown on the figures.

Additional features in the vicinity of the Site and outside of the PROTECO-controlled area include
the former PROTECO office and two stormwater control/sedimentation ponds to the south, the
EC Waste leachate collection pond and maintenance building to the west, and additional buildings,
waste disposal cells, and access roads on PVL.®

2.4 Historical Operations

A review of historical records indicates that prior to 1975, the Site and surrounding properties were
undeveloped. The Site was operated by Servicios Carbareon, Inc. (SCI) between 1975 and 1985,
at which time the company name was changed to “Proteccion Técnica Ecologica, Inc.”
(PROTECO). Between approximately 1988 and 1989, the name was changed again to Resource
Management, Inc. doing business as (DBA) PROTECO. The former TSDF accepted a variety of
hazardous and non-hazardous waste (Commonwealth of Puerto Rico, 2005).

A summary of historical operational areas and current features at the Site is shown n Figure 3.
This figure includes geo-referenced locations of former access roads and waste disposal units at
the Site based on Geosyntec’s analysis of historical aerial images and maps from previous reports
(Section 4.1).

Table 1 and Figure 4 present detailed summaries of operational years and descriptions of the
seventeen (17) waste management units at the Site, which are listed below. The summaries include
the types and reported approximate volumes of waste deposited or stored within each unit,
approximate operational years, and historical operational methods/observations, where known.
Waste units were underlain by native silt and clay as described in Section 3.4 and were reportedly
not constructed with liner systems or leachate collection systems (Weston, 2019).

Waste Unit Number Waste Unit Type
1,2,3,5,and 8 Drum burial landfills
4 Above-ground drum and container storage area
6 Surface (sanitary) landfill
7 and 17 Neutralization impoundments
9 Oil lagoon
10, 11, 16 Immobilization facilities
12 and 14 Land treatment areas
13 Rainwater lagoon
15 Above-ground storage tank area

8 The existing sedimentation ponds were designed and constructed as stormwater control features as presented in the
Hazardous Waste Management Unit Post-Closure Care Permit Application (Law Environmental — Caribe, 1999a).
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According to the Closure and Post Closure Plan for Waste Units 1, 2, 3, 5, 7,9, 10, 11, 12, 13, 16,
and 17 (“Closure and Post Closure Plan”") prepared by OHM Remediation Services Corp. (OHM,
1996a), “records of waste placement are not available for the waste units” and therefore the
boundaries and extents of waste units reported therein and in other documents were based on
geophysical studies, aerial photography, employee interviews, site inspections, and historical test
pits. Waste unit extents depicted on SPTM figures have been modified from those presented in the
HRS Report based on information from various sources as discussed in Section 4.1.

In the RCRA Facility Assessment (RFA) Preliminary Review, USEPA reports that fourteen (14) of
the Site’s 17 waste units were used for hazardous waste disposal and the remaining three waste
units (Waste Units 6, 8, and 14) were designed for non-hazardous material use (1986a). Waste
accepted at the facility reportedly included electroplating sludge, wastewater treatment plant
sludge, slurries, petroleum waste, pesticide waste, and pharmaceutical and manufacturing waste
(Weston, 2019). Hazardous waste included metals, ignitable and corrosive substances, halogenated
and non-halogenated solvents and hydrocarbons, and pesticides.

Hazardous waste was reportedly accepted at the Site until 1990 and non-hazardous waste was
accepted until 1999 (Commonwealth of Puerto Rico, 2005). Following the cessation of hazardous
waste management at the Site, Waste Unit 14 was reported as being used as the primary waste
management unit. Liquid waste was disposed in excavations in Waste Unit 14 along the edges of
hills to the east and south of the unit and allowed to evaporate. The remaining solids were mixed
into underlying and adjacent soils and covered (CDM Federal Programs Corporation [CDM],
1992).

Historical records suggest that non-hazardous Waste Units 6, 8, and 14 contained some amount of
hazardous material during the Site’s operational period (Table 1). Specifically, a 1983 compliance
inspection report states that hazardous waste, including solvents, alcohol, freons, mercury, and
chromium, was managed prior to 1983 in a land application area inferred to be Waste Unit 14
based on information and maps included in the report (Ertec, 1983). Additionally, non-hazardous
landfill Waste Unit 6 is noted in the RF'A Preliminary Review (USEPA, 1986a) and a closure plan
document (Fred C. Hart, 1986) as having received Small Quantity Generator (SQG) waste with
hazardous constituents. Similarly, Waste Unit 8 was reportedly operated as a drum burial area for
corrosive hazardous waste (waste code D0002) (Commonwealth of Puerto Rico, 2005).

When drums or containers of waste were received at the Site, material was reported to have been
either emptied into various surface units, or the containers were stored aboveground or buried in
landfills without emptying the container contents (Commonwealth of Puerto Rico, 2005). Liquid
and oily waste (heavy oils and tar) was deposited in the oil lagoon (Waste Unit 9). Runoff water
and non-hazardous water were pumped from the oil lagoon to maintain freeboard and stored in the
rainwater lagoon (Commonwealth of Puerto Rico, 2005 and USEPA, 1986a). Non-hazardous
sludge from the oil lagoon was land farmed on-Site and hazardous sludge was immobilized and
disposed off-Site. Both liquid and sludge/solid waste was applied to surface soils in land treatment
units (Waste Units 12 and 14) for native biodegradation of waste. Based on a USEPA report
(1986a), there had been no demonstration that biodegradation was occurring-on Site.
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Additional waste treatment processes used by the facility included pH neutralization, which
consisted of mixing the received material with either acidic or alkaline additives, and a stabilization
and fixation treatment process, which consisted of mixing liquid waste with lime, ash, cement,
and/or kiln dust to solidify the material (Commonwealth of Puerto Rico, 2005).

2.5 Historical Regulatory and Response Actions

In 1976, the PREQB (presently the PRDNER) issued an interim, temporary permit to SCI to
dispose polyethylene waste over a 1-acre surface area. PROTECO reportedly managed hazardous
waste and non-hazardous waste within various areas of the Site beginning in 1975, exceeding the

temporarily-permitted 1-acre area and including both surface and subsurface areas (USEPA,
1986a; Commonwealth of Puerto Rico, 2005).

Following enactment of the RCRA in 1980, SCI, and later PROTECO, operated under an interim
status condition (i.e., prior to obtaining the required hazardous waste TSDF operating permit
required by RCRA Subtitle C) while the Part B application was being reviewed. During the interim
status period, the facility was required to operate (self-implement) in compliance with interim
status standards of 40 Code of Federal Regulations (CFR) 265 (USEPA, 2005). The application
was ultimately rejected due to violations.

Inspections were conducted between 1980 and 1987 by representatives from the USEPA, PREQB,
and PRDNER, and included a 1985 USEPA Groundwater Task Force inspection. The reviews
indicated that the hazardous waste management program and groundwater monitoring program
established by SCI/PROTECO were inadequate and were not in compliance with Commonwealth
and Federal regulations. The observations noted in the reviews included lack of runoff control,
unlined waste units, corroded and leaking drums over exposed soil, and improper drum labeling
(Commonwealth of Puerto Rico, 2005). An Administrative Order on Consent executed in 1985
established requirements for PROTECO to conduct investigations into the nature and extent of any
substantial hazard to human health or the environment as a result of facility operations (USEPA,
1985).

In October 1987, a Consent Decree between USEPA, PROTECO, and Ganadera (the property
owner of the PROTECO-leased facility) was executed, stipulating that PROTECO and Ganadera
would be subject to injunctive relief for RCRA violations. In 1991, PREQB referred the Site to the
USEPA RCRA Program based on potential hazards to the environment and human health resulting
from contaminated soils, groundwater, and run-off water at the rainwater lagoon. A 1992 Updated
RFA Draft report stated that certain waste units were continuing operation without engineering
controls and there was possible evidence of the migration of contaminants within groundwater
(Commonwealth of Puerto Rico, 2005). By this time, the facility’s hazardous waste TSDF
operating permit Part B permit application had been rejected by USEPA and the facility’s ability
to operate hazardous waste units under Interim Status had been lost. Therefore, only non-hazardous
waste management was reported to be occurring, primarily within Waste Unit 14, and PROTECO
was reported to be in the process of conducting closure activities for hazardous waste units (CDM,
1992).

PROTECO Scoping and Planning Technical Memorandum 7 July 1, 2022



Geosyntec®

consultants

In September 1996, PROTECO submitted plans for closure of hazardous waste units at the Site.
Plans were approved by USEPA in September 1997. In November 1997, an Amended Consent
Decree (ACD) was executed, requiring PROTECO to comply with RCRA requirements for closure
and post-closure care of the hazardous waste units, including executing the approved closure plans
under USEPA oversight and completing post-closure permitting, maintenance (e.g., runoff and
runoff controls), groundwater monitoring, and reporting (USA v. PROTECO and Ganadera, 1997).

Between November 1997 and February 1999, PROTECO conducted waste unit closure activities
as detailed in Section 4.2 (Weston, 2019). PROTECO conducted additional RCRA post-closure
maintenance activities, however, post-closure care ceased sometime between 2001 and 2009, and
the Site was abandoned by the PROTECO operators. While PROTECO submitted a Post Closure
Care Permit application, a Post Closure Permit was never issued for the Site (USEPA, 2017).
Similarly, while Resources Management, Inc. DBA PROTECO submitted a Closure Certification
Document (Law Environmental — Caribe, 1999B) documenting the completion of closure activities
and USEPA issued a response letter finding the document to be adequate and requesting a revision
to a few “minor deficiencies” (USEPA, 1999), a final Site closure approval was not issued by
USEPA since post-closure care requirements were not completed.

No maintenance of the landfill surfaces, capped waste units, or run-on/run-off control features
appear to have been conducted following abandonment of the Site. Similarly, no post-closure
groundwater monitoring was conducted, no leachate was removed from the Corrective Action
Management Unit (CAMU, described in Section 4.3), and the Site eventually became overgrown
with vegetation. No groundwater monitoring program currently exists for the Site (Weston, 2019).

In November 2017, the USEPA’s Caribbean Environmental Protection Division referred the Site
from the RCRA program to the CERCLA program for evaluation of potential releases. A Site
HRS score of 36.33 was calculated in the 2019 HRS Report based on the groundwater migration
pathway. The surface water, soil, subsurface intrusion, and air migration pathways were not scored
“because the ground water migration pathway produces an overall score above the minimum
requirement for the PROTECO Site to qualify for inclusion on the National Priorities List (NPL)”
(Weston, 2019). The Site is now managed under the USEPA CERCLA program.

A more detailed regulatory history is presented in the RFA Preliminary Review (USEPA, 1986a),
Updated RFA Draft (CDM, 1992), Site Reassessment Letter (Commonwealth of Puerto Rico,
2005), and referral memorandum from RCRA to CERCLA (USEPA, 2017).
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3. PHYSICAL SETTING

3.1 Topography and Surface Hydrology

The PROTECO Site is located on the southern flank of the Cordillera Central mountain range that
crosses Puerto Rico from east to west. The Site is located on the eastern side of an entrenched
drainage basin which includes the west adjoining PVL and surrounding areas of undeveloped land
to the northeast, north, and south. To the southwest of the Site, a northeast-southwest trending
unpaved road between PR Road 385, the Site, and EC Waste Landfill follows the main drainage
valley floor and provides access to the existing landfill facilities. According to the United States
Geological Survey’s (USGS) topographic map for the Site, elevations along the western portion
of the Site are approximately 280 to 400 ft above mean sea level (ft msl), and elevations in the
eastern portion of the Site are approximately 500 ft msl (Figure 5).

Surface water runoff originates within the northern portions of the drainage basin encompassing
PROTECO and PVL and is reported to leave the Site through a drainage ditch that discharges into
a sedimentation pond just to the south of the main PROTECO and PVL entrance. This ditch
extends south toward the lower Tallaboa River valley roughly alongside the access road leading
to PR Road No. 2. Surface water in the ditch does not join the Tallaboa River but rather enters the
Tallaboa Bay less than one (1) mile east of the Tallaboa River (USEPA, 1986a). Runoffis reported
to occur rapidly following periods of heavy rain such that overflow of the drainage channel is
common, and the channel can be altered significantly during major rain events, creating new
channel segments. A topographic divide between the Site and the Seboruco community reportedly
isolates surface water runoff from the Site from draining through Seboruco (Hart, 1987).

Surface hydrology was also analyzed by Geosyntec using Digital Elevation Model (DEM) imagery
and the D8 flow method.’ Figures 6, 7, and 8 illustrate inferred surface water flow paths, drainage
orders, and drainage basin extents. Figure 6 illustrates surface hydrology in the immediate vicinity
of the Site, wherein surface water from the Site, PVL, and areas to the northeast of the Site (at
higher elevations than the Site) collectively flow and discharge to the south and southwest from
the Site alongside the access road to PR Road 385. From there, surface water flow discharges
further southwest and reaches the Tallaboa Bay and Atlantic Ocean as shown on Figure 7, which
illustrates surface hydrology within the drainage basin containing the Site and PVL (referred to as
the unnamed creek drainage basin). Undeveloped, higher elevation areas to the north and east of
the Site are included in the unnamed creek drainage basin, however, mountain ridges located
farther north and east of the Site are inferred to be the boundary of this drainage basin such that
the Ecosystems Landfill is located within a separate drainage basin. Surface water originating
within the Ecosystems Landfill is not anticipated to impact the unnamed creek drainage basin.
Figure 8 illustrates surface hydrology within three (3) miles of the Site as well as wetlands
included in the U.S. Fish and Wildlife Service (USFWS) National Wetlands Inventory.

° Additional details of the calculation methods used to evaluate surface hydrology are provided on the listed figures.
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3.2 Land Use

Surrounding land uses in the area of the Site are illustrated on Figure 9. The heavy industrial use
area, which includes the Site, PVL, and Ecosystems Landfill is surrounded by resource
conservation land to the north, west, and south, followed by residential communities and light
industrial land use approximately 1 to 1.5 miles from the Site. Lands to the east of the Site beyond
the Ecosystems Landfill are identified as rural or industrial.

3.3 Locations of Public Water Supply and Private Wells

Several potable and industrial wells have been reported to exist within four (4) miles of the Site
based on a well survey conducted by Weston in 2017 and information provided to Weston by
various well operators (Weston 2017a, 2017b). The identified wells include two (2) drinking water
supply wells operated by the Puerto Rico Aqueduct and Sewer Authority (PRASA), the closest of
which is located approximately 1.5 miles west of the Site (Carlos Andinos well). This well
reportedly provides drinking water for an estimated population of 2,892 people (Figure 10). The
second drinking water supply well, the Blasini well, is located 3.5 miles east of the Site and is
reported by PRASA to be a backup well that serves approximately 200 to 300 residences in Ponce
(Weston 2017b).

Weston also identified several private wells within four (4) miles of the Site during the 2017 well
survey. Three domestic drinking water wells were identified in Tallaboa Saliente and Cuebas that
reportedly serve a total of ten (10) individuals.!'® Four wells operated by the Puerto Rico Electric
Power Authority (PREPA) to provide industrial process water and drinking water to 207
employees were also identified, along with an irrigation well.

The total apportioned population that obtains drinking water from groundwater wells within two
(2) miles of the Site was calculated by Weston to be 3,109 people. Additionally, groundwater
springs are reportedly present in the Rio Tallaboa Valley approximately one and a half to two (1.5
to 2) miles west of the Site that have historically been used or drinking water supply (Weston,
2018). Information on sampling of certain potable wells near the area of the Site in 2018 by
Weston is provided in Section 4.4.

3.4 Geology and Geomorphology
3.4.1 Regional Geology

Regional geologic formations that underlie the Pefiuelas area in southern Puerto Rico include, in
ascending order, a basal sequence of volcaniclastic rocks and limestones of the Lago Garzas and

19 Tn addition to the wells listed in this section, Weston collected Global Positioning System (GPS) coordinates of
seven locations identified as “Possible Domestic Well[s]” in Tallaboa Saliente, four locations in Corco, and seven
locations in Seboruco/North Seboruco in June 2017 (Weston 2017a). These locations, interpreted to be possible wells
identified during initial reconnaissance, were not later identified in the Groundwater Population project
note/memorandum (Weston 2017b) or the report presenting off-site sampling activities (Weston 2018); these locations
are inferred to have been excluded by Weston due to lack of additional information confirming well usage or findings
that these were not operating wells at the time of Weston’s sampling. This may be further evaluated as part of the RI.
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Yauco Formations of Late Cretaceous Age (pre-Oligocene basement), fossiliferous limestones,
chalk and terrigenous (epiclastic) sediments of the Juana Diaz Formation of Oligocene to Miocene
Age, and crystalline fossiliferous limestones of the Ponce Limestone of Miocene Age. According
to the USGS Geologic Map of the Pefiuelas and Punta Cucharas Quadrangle (1978), the Juana
Diaz and Ponce Limestone sequences rest unconformably, with a generally southward, gentle dip
over the Cretaceous basal rocks. These formations extend from areas near the Municipality of
Guanica to the west of Pefiuelas to an area east of the Municipality of Ponce. River valleys, gullies
and deeply entrenched basins in the area are generally underlain by variably thick deposits of
Pleistocene to Holocene (recent) alluvium and/or landslide deposits consisting of cobble, pebbles,
and sand. Figure 11 illustrates the geologic formations in the vicinity of the Site. The general
lithology of the Juana Diaz and Ponce Limestone formations (in descending order) is described
below.

Ponce Limestone

The Ponce Limestone unconformably overlies the Juana Diaz Formation and consists of very pale
orange to grayish orange, highly fossiliferous and crystalline sandy limestones. According to the
USGS, the Ponce Limestone rocks are approximately 650 to 2,600 feet thick and presently cap the
surrounding hills to the south and east of the Pefiuelas area. Due to erosion, Ponce Limestone
rocks are not present at the Site.

Juana Diaz Formation

The Juana Diaz Formation, as indicated by the USGS, consists of at least four distinct lithologic
members. The uppermost unit is a discontinuous deposit of channel-fill clastic sediments in a fine-
grained sand and calcareous clay matrix with a maximum thickness of approximately 150 feet.
This upper unit is underlain by a limestone chalk member consisting of white to very pale orange
chalk and chalky limestone containing foraminifera with a thickness ranging from approximately
150 feet west of the Site to about 1,000 feet east of the Pefiuelas area. The chalk member (also
named as Angola Limestone by the USGS) is underlain by the limestone member, a white to
grayish-orange fossiliferous and crystalline, coralline (reef-building corals) limestone,
approximately 0 to 1,200 feet thick, containing lenses of cobbles and sandy mudstones that could
be up to 30 feet thick. Near the Site and to the east of the Pefiuelas area, the limestone member
intertongues with an underlying mudstone and basal-conglomerate member, which consists of
grayish orange (when weathered) and light-blue gray, calcareous, silty to sandy carbonaceous clay,
interbedded with calcareous sandstones, sand, clay, and sandy gravel (cobbles of volcanic and
intrusive rocks). The thickness of the mudstone and basal conglomerate member ranges from
approximately 400 feet in the western part of Pefiuelas to 1,200 feet near Ponce to the east.

The structural geology of the area is dominated by a major fault zone (Great Southern Puerto Rico
Fault Zone), located approximately 2.5-3.0 miles north of the Site. This fault zone occurs primarily
within the pre-Oligocene basement rocks and consists mainly of numerous northeast-southwest
trending, strike slip and oblique compressional (reverse) faults. To the south of the fault zone,
normal faulting, associated with localized tectonics, is suspected to have formed the Tallaboa River
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Valley, located about 2 miles west of the Site. The area south of the mouth of the Tallaboa River
has recently been the location of numerous earthquakes that have affected the southern Puerto Rico
area since 2019. The structural geology data presented by the USGS suggests that the younger
Juana Diaz and Ponce Limestone stratified units essentially form a homoclinal structure (with a
south dip) over the basement rocks. As shown on Figure 11, some inferred geologic faults and a
compressional fault with a general east-west orientation have been mapped by the USGS
immediately to the north and east of the Site based on the attitude (strike and dip) measurement
changes of the Juana Diaz strata. These faults are not known to be active and appear to occur in
isolated areas of the carbonate belt. Smaller, compressional faults have been observed within the
Juana Diaz chalk member at the Site.

3.4.2 Local Geology and Geomorphology

The geology of the Site was investigated with exploratory borings to a depth of approximately 300
feet below land surface (ft BLS) during the 1985-1987 “Phase 1A Hydrogeologic Investigation”
(Hart, 1987). The lithologic units identified at the Site during previous investigations are assigned
to the Juana Diaz Formation (with the exception of shallow alluvial deposits) and are listed in
descending order as follows (USEPA, 1986b):

e Shallow Alluvium — discontinuous (found in lowermost areas of the Site’s central
valley) deposits of sand, gravel, and cobbles in a clay and silt matrix, present between
approximately land surface and 25 ft BLS. Hart (1987) noted that the shallow alluvial
deposits were largely removed from the Site either during construction of the facility
or during landfill cover installation;

e Upper Chalk Member (USGS Angola Unit) — silty clay and chalky silty limestone of
variable thickness that due to erosion is not present everywhere within the Site and was
instead encountered in select borings only (such as elevated areas in valley walls to
south and west of the Site); '

e Brown (Weathered) Silty Clay — an orange-brown, unconsolidated weathered zone
of the underlying marine silty clay, with distinct gypsum-filled veins, which has a
slightly lower degree of fines than the underlying gray silty clay, ranging in thickness
between 15 and 84 feet thick;

e Gray Silty Clay — cohesive but unconsolidated marine silty clay which intertongues
with the underlying limestone unit and is discontinuous throughout the Site with a
thickness ranging between 120 to 180 feet; and

e Reef Limestone — white to orange and gray, hard recrystallized micritic and highly
fossiliferous limestone with soft chalky interbeds, in some areas overlain by a zone of
soft and chalky caliche carbonate. In the southern portion of the Site, reef limestone
was encountered at depths around 300 ft BLS during the Phase IA investigation,

' Numerous visits to the Site in the fall of 2020 and spring of 2021 by Geosyntec confirm the presence of the chalk
member rocks surrounding the elevated areas of Site.
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although it is presumed that the entire Site is ultimately underlain by this unit (Fred C.
Hart, 1987; CDM, 1992).

Boring logs historically collected on Site indicate that the Brown Silty Clay and the Gray Silty
Clay units have similar lithological characteristics. The color change between the two units is
gradational and both are comprised of clay, silt, sand, limestone clasts, gypsum veins, and
calcareous deposits with abundant fractures. Therefore, calcareous clay and silty clay deposits
present on Site can be geologically unified as a Calcareous Silty Clay unit that is likely the
weathered remnants of the underlying limestone (Ertec, 1983; USGS, 1998). A review of
subsurface investigation reports suggests that the Calcareous Silty Clay underlies every waste
management unit at variable depths. At some locations, including in the vicinity of Waste Units 1,
2, 3,9, and the northern portion of Waste Unit 14, the gray silty clay was not observed, and the
brown silty clay is in direct contact with reef limestone (CDM, 1992).

Additionally, isolated lenticular deposits of reef limestone have been reported within the
Calcareous Silty Clay at depths greater than 200 ft BLS. These deposits ranged between 5 to 10
feet in thickness in the vicinity of the Site (OHM, 1994). Depths to the reef limestone vary from
10 ft BLS to greater than 300 ft BLS across the Site (CDM, 1992).

A general geologic cross-section of the Site location is provided on Figure 11. Historical
interpretations of subsurface profiles and stratigraphic correlations at the Site presented within
previous reports differ in terms of depth and continuity of lithologic units. A Site-specific cross-
section will be prepared during the RI following additional subsurface investigation.

The geomorphology of the Site and surrounding areas is illustrated in the Surface Relief Map
(Figure 12). This relief map was generated by processing high-resolution 2018 DEM data. The
Site lies within the low ridges of the Southern Foothills of the island (Monroe, 1980). As shown
on the map, the landforms in the central portion of the landfill complex valley include notable
graded areas where disposal units are located. The map also shows excavated areas where
extraction of earth materials occurred. Leachate and sedimentation ponds are shown on Figure 12.

Figure 12 also shows the current drainage configuration of the central valley where the Site and
the Penuelas Valley Landfill are located. The surrounding foothills to the north, east, and west
provide an idea of what the natural geomorphologic conditions of the Site were prior to the
construction of the landfills. The observed steep slopes are separated by highly incised stream
valleys and gullies that are the result of continuous denudation and/or the presence of localized
faulting of the Oligocene to Miocene Age, Ponce and Juana Diaz formations. These types of
landforms are typically associated with poorly consolidated (highly erodible) geologic materials
such as the underlying Miocene Juana Diaz chalk member.

3.5 Hydrogeology

The Site is located within the South Coast Groundwater Province, which is characterized by
limestone hills, alluvium-filled valleys, and coastal plains. Regionally, two (2) aquifers are present:
(1) the Ponce-Juana Diaz aquifer, comprised of the Juana Diaz Formation and the Ponce
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Limestone, and (2) the Rio Tallaboa alluvial aquifer. Only the Juana Diaz Formation aquifer
underlies the Site as discussed in Section 3.4.1.

3.5.1 Hydrogeologic Units

Locally, three (3) hydrogeologic units have been identified at the Site during multiple
hydrogeologic studies (CDM, 1992; Hart, 1987; OHM, 1994) at the following approximate depths
and unit thicknesses:

e Shallow Alluvium — approximately 0 to 25 ft BLS, with a saturated thickness ranging
from 5 to 15 ft, where present;

e Calcareous Silty Clay (Principal Water-Bearing Unit) — approximately 12 to 220 ft
BLS with a discontinuous saturated thickness that ranges from 0 to 150 ft; and

¢ Reef Limestone — approximately 15 to 300 ft BLS with a saturated thickness ranging
from 60 to 200 ft.

The shallow alluvium aquifer is unconfined. Confining to semi-confining conditions have been
reported in the deeper portion of the Calcareous Silty Clay and the Reef Limestone due to the very
low hydraulic conductivity of certain zones of the Calcareous Silty Clay unit. However, confining
conditions may be localized due to geologic heterogeneities (OHM, 1992; CDM, 1992). The
hydrogeologic units are further described below.

3.5.1.1 Shallow Alluvium

As specified in Section 3.4.2, the Shallow Alluvium unit only occurs sporadically as surface or
near-surface deposits in the lowermost areas of the Site’s central valley. Slug testing conducted in
two Shallow Alluvium wells indicated that the hydraulic conductivity is relatively low compared
to the Calcareous Silty Clay and Reef Limestone units with an average value of 0.07 ft/day (OHM,
1994). However, given that this unit is comprised of sand, gravel, and cobbles in a clay and silt
matrix, hydraulic conductivity is likely highly variable spatially. This average hydraulic
conductivity value was obtained from only two wells located in close proximity during a single
event; therefore, slug testing in multiple wells will be required for greater spatial distribution.

Groundwater in the Shallow Alluvium is generally brackish with reported salinity values of
approximately 6 parts per thousand (%o).'> Water quality parameters including concentrations of
chloride, sodium, sulfide, and total dissolved solids (TDS) and electrical conductivity are
summarized in Table 2.!* These water quality values were obtained from a limited number of
sampling events and wells located in close proximity to one another. Greater spatial and temporal
distribution of sampling points will be required to characterize the water quality.

12 Salinity values reported in the February 1987 Phase 14 Report (Fred C. Hart Associates, Inc.) are in units of
percentage. Based on information provided in the September 30, 1992 Draft RFA Update (CDM), units are interpreted
to be parts per thousand (%o).
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Limited precipitation and significant evapotranspiration in the area are inferred to be the cause for
the relatively high ionic strength and brackish conditions in the Shallow Alluvium. Tritium isotope
analyses conducted in the Shallow Alluvium indicate the water is relatively young (post-1954),
and recharges directly from local rainfall (CDM, 1992).

3.5.1.2 Calcareous Silty Clay (Principal Water-Bearing Unit), Reef Limestone, and Deep
Lenticular Deposits

The Calcareous Silty Clay and Reef Limestone units are present throughout the Site with spatially
variable thicknesses. The Calcareous Silty Clay unit thins to the north with an approximate
thickness of 12 ft underneath Waste Units 1, 2, and 3 and pinches out against limestone outcrops
north of these waste units. The Calcareous Silty Clay unit is also referred to in historic reports and
herein as the Principal Water-Bearing Unit. A transition zone appears to exist between 200 and
300 ft BLS where isolated lenticular deposits of Reef Limestone have been reported within the
Calcareous Silty Clay. Slug testing conducted in four Calcareous Silty Clay wells and one Reef
Limestone well yielded hydraulic conductivity values that varied by two orders of magnitude (0.03
— 7.59 ft/day), indicating that both units are highly heterogenous and groundwater flow likely
occurs through preferential pathways. This range was obtained from only five wells and greater
slug testing spatial distribution will be required in future efforts (OHM, 1994).

The presence of gypsum veins and fractures in the Calcareous Silty Clay represent the main
pathways for groundwater flow laterally and vertically towards the Reef Limestone. Groundwater
flow within the Reef Limestone is likely controlled by the presence of solution channels that also
represent preferential flow paths (OHM, 1992; OHM, 1994; Weston, 2019).

Groundwater at the Site in the Calcareous Silty Clay is highly saline with reported salinity values
ranging between 16 and 37%o. The electrical conductivity and concentrations of chloride, sodium,
sulfate, and TDS are higher compared to Shallow Alluvium groundwater (Table 2). Tritium
isotope values measured in the Calcareous Silty Clay revealed relatively old water (recharged prior
to 1954), indicating very limited recharge from local precipitation.

Salinity, chloride, sodium, sulfate, and TDS concentrations are lower in the Reef Limestone unit
compared to the Shallow Alluvium and the Calcareous Silty Clay (Table 2). Groundwater in the
deep lenticular deposits exhibited similar water quality to the Reef Limestone unit (OHM, 1994).
These values were obtained from a limited number of wells and monitoring events, and greater
temporal and spatial distribution will be required in future efforts to characterize the water quality.
Tritium isotope analyses conducted in the Reef Limestone indicate relatively young water with
ages similar to the Shallow Alluvium (post-1954). Previous studies hypothesized that recharge to
the Reef Limestone occurs via rainfall captured in the mountainous areas located to the north of
the Site where water percolates and flows through solution channels towards the Site (Hart, 1987;
CDM, 1992).
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3.5.2 Hydraulic Connection Between Units

Hydraulic connection or separation between the Calcareous Silty Clay (Principal Water-Bearing
Unit) and the Reef Limestone has not been conclusively proven during past Site investigations.
Hydrogeologic reports prepared for the Site suggest that the water chemistry contrasts and the
vertical hydraulic differential between the Calcareous Silty Clay and the Reef Limestone are
indicative of hydraulic separation (Hart, 1987; CDM, 1992). However, other reports indicate that
hydraulic connection is plausible due to the downward vertical gradient and the presence of
gypsum veins that may generate vertical preferential flow paths from the Calcareous Silty Clay to
the Reef Limestone. The presence of organic contamination attributable to Site releases (Section
4) has been detected in the Reef Limestone near the Oil Lagoon, further indicating a potential
hydraulic connection (OHM, 1992; OHM 1994; Weston, 2019). Due to inconclusive and
contradictory information regarding hydraulic connection between the Calcareous Silty Clay to
the Reef Limestone, additional investigations are needed.

3.5.3 Groundwater Elevation and Flow Direction

Site groundwater elevation measurements indicate that the general direction of groundwater flow
in the Calcareous Silty Clay (Principal Water-Bearing Unit) is towards the south and southwest
(Figure 13) which is consistent with valley floor topography, while groundwater flow in the Reef
Limestone is to the north (Figure 14). However, due to the limited number of measurements in
the Reef Limestone, the estimated flow directions may not be reliable and further investigations
are required. Additionally, groundwater flow in the shallow alluvial and deep lenticular deposits
have not been assessed due to limited wells screened in these units and the discontinuity between
the deposits (CDM, 1992; OHM, 1992; OHM 1994).
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4. EVALUATION OF EXISTING DATA

4.1 Locations and Areal Extents of Waste Disposal Units

To identify the locations and areal extents of former waste disposal units, Geosyntec evaluated
information presented in the HRS Report (Weston, 2019), historical site survey plans, aerial
photographs, surface relief maps, satellite imagery, and surface relief conditions observed during
Site visits in 2021 and 2022. Collectively, these sources of data provide evidence that the locations
and areal extents of former waste disposal units differ in some cases from those presented in the
HRS Report. The locations and areal extents of the former waste disposal units based on
Geosyntec’s synthesis of the data are presented on Figures 3 and 4. Historical aerial photographs
from the United States Geological Service (USGS) dated 1977, 1983, 1993, and 2010 that were
used to evaluate former Site features are included in Attachment C.

Waste Units 1, 2, 3, 5, 7, 9 through 17, and the portion of Waste Unit 4 located within the
PROTECO-controlled fenced area, were surveyed between March and April 2022 by Right Way
Environmental Contractors, Inc. (RWE). Geosyntec identified and marked the waste disposal units
in the field following the review of the sources listed above and observations of ground surface
relief before RWE surveyed the base of the units. A discrete location for Waste Unit 15 was not
surveyed since this unit consisted of an AST, which was reportedly being removed during closure
activities (See Section 4.3 below) and could not be identified based on historical aerial
photographs or surface relief data. This waste unit was reportedly located within the area of the
CAMU.

The 1999 metes and bounds survey description of capped landfill areas included in the Hazardous
Waste Management Unit Post-Closure Care Permit Application (Law Environmental — Caribe,
1999a) provided initial approximate locations and dimensions of Waste Units 1, 2, 3, 5, 9 through
13, 16, and 17 based on the survey of the tops of these disposal units. The areal extents of these
waste units identified in the 2022 survey are larger than the extents presented in the 1999 survey
and the HRS Report (Weston, 2019). Waste Units 7, 14, and 15 were not included in the 1999
survey.

Waste Units 4, 6 and 8 were not included in either the 1999 or 2022 surveys. Based on the historical
data, a significant portion of Waste Unit 6 and the western portion of Waste Unit 4 were located
outside of the PROTECO-controlled area and within the eastern portion of the current area
operated by PVL. The locations and approximate surface extents of Waste Units 4, 6, and 8 shown
on Figures 3 and 4 were digitized from historical survey maps and inspection reports included in
the HRS Report (Weston, 2019), and were geo-referenced and correlated using other documents
and aerial photographs. '* Professional judgment was applied to evaluate data source validity where

14 Other reviewed documents include the Phase Il Soil Investigation report (Hart Engineers, Inc., 1988), Phase 14
Hydrogeologic Investigation report (Fred C. Hart, 1987), Letter to USEPA RE: Site Reassessment Letter
(Commonwealth of Puerto Rico, 2005), and Work Plan for Closure of Unit No. 6 Sanity Landfill (Fred C. Hart, 1986).
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multiple sources presented conflicting Site feature locations. The documents reviewed also
suggested that Site features were historically located within the eastern portions of PVL, including
two former PROTECO maintenance buildings, multiple monitoring wells, and historical soil
sample locations (Section 4.4).

4.2 Hazardous Substances

Waste accepted at the facility reportedly included electroplating sludge, wastewater treatment
plant sludge, slurries, petroleum waste, pesticide waste, pharmaceutical and manufacturing waste
(Weston, 2019), and asbestos brake lining (Fred C. Hart, 1986). Hazardous substances reportedly
present in the waste received at the Site included:

e inorganics (e.g., arsenic, barium, cadmium, chromium, lead, mercury, selenium,
silver);

e ignitable substances;
e corrosive substances;

e halogenated solvents (e.g., tetrachloroethylene, methylene chloride, trichloroethylene,
1,1,1-trichloroethane, carbon tetrachloride, 1,1,2-trichloroethane);

e non-halogenated solvents (e.g., creosols, toluene, xylene, acetone, methanol, ethyl
acetate, nitrobenzene);

e clectroplating wastewater treatment sludge with hexavalent chromium, lead, and
cyanide;

e other organic compounds (e.g., chloroform; acetonitrile; propanol; chloropropane; 1,2-
dichloroethane (DCA); benzene; acetaldehyde; acetophenone; cyclohexane;
hexachlorocyclopentadiene; xylene; dibromomethane, fluoroacetic acid, and
dichlorobenzene) pyridines; phthalic anhydride; chlorinated hydrocarbon waste; and

e pesticides (heptachlor and toxaphene) (Commonwealth of Puerto Rico, 2005).

Table 1 identifies the waste units and the substances believed to have been managed or disposed
within each unit. Table 3 presents USEPA hazardous waste code designations for materials
managed or disposed within waste units, as identified in the documents reviewed.

Waste Units 1, 2, 3,4,5,7,9, 10, 11, 12, 13, 15, 16, and 17 were reportedly used for hazardous
waste storage or disposal. Waste Units 6, 8, and 14 were reportedly designed for non-hazardous
material (USEPA, 1986a). Historical records also suggest that these units may have contained
hazardous material during the Site’s operational period (Table 1, Section 2.4).

Corroboration of these locations was confirmed by delineating and mapping geo-referenced historical excavation,
filled, and/or cleared areas observed on historical aerial photos corresponding to the years of the PROTECO operations
depicted in the referenced report maps (Attachment C-5).
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4.3 Closure of Disposal Units at the Site
4.3.1 Closure of Hazardous Waste Units

Between approximately 1997 and 1999, hazardous waste unit closure activities were conducted
following USEPA approval of the 1996 Closure and Post Closure Plan (OHM, 1996a) and
Corrective Action Management Unit Proposal for Waste Units 4, 7, 9, and 15 (“CAMU Proposal’;
OHM, 1996b). The type of closure, which varied by unit, consisted of waste excavation, removal,
and/or consolidation in other units. Some units were capped (with a final cover system) without
removal of wastes. Table 4 and Figure 15 summarize closure activities reportedly conducted for
each waste unit, including the types of cover system constructed at each unit, where applicable.

A CAMU was constructed for the disposal of waste material excavated from Waste Units 4, 7, 9,
and 15. The CAMU is reported to have been constructed at the approximate location of Waste Unit
9 and was closed in place with Waste Units 10, 11, 12, and 16 under the same continuous cover
system. Material was not excavated from Waste Units 10, 11, 12, and 16 prior to closure. The
CAMU construction generally consisted of waste placement on top of a low-permeability soil and
liner that was then covered with a final cover system. Specific construction of the CAMU consisted
of the following in descending order (Law Environmental - Caribe 1999b):
e afinal cover system:

o 12 inches of aggregate

o 18 inches of common soil fill from on-Site borrow sources

o 16-ounce woven geotextile

o 40-millimeter high density polyethylene (HDPE) flexible membrane
o a geosynthetic clay liner

o compacted soil cover from on-Site borrow sources

e waste from Units 4, 7, and 9;
e a 60-millimeter HDPE flexible membrane;
e a geosynthetic clay liner;

o 2 feet of low permeability soil cover from on-Site borrow sources (permeability no
more than 1x107 centimeters per second); and

e backfilled soil from on-Site borrow sources.

The same type of final cover system as the CAMU is reported to have been installed at Waste
Units 1, 2, 3, 5, 13, and 17, which were closed separately from the CAMU. Waste Units 2 and 3
were closed under a combined cover system and Waste Units 1, 5, 13, 17 were closed with
individual cover systems. The documents reviewed do not indicate that Waste Units 1, 2, 3, 5, 10,
11,12, 13, 16, or 17 were lined along the base or sidewalls during closure like the CAMU.
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Waste and/or underlying soil is reported as having been removed only from Waste Units 4, 7, 9
and 15 during closure activities. The CAMU Proposal (OHM, 1996b) specified that Waste Units
4,7, and 9 were to be excavated to meet Corrective Action Goals to achieve “clean closure” of
Waste Units 4 and 7 and prepare Waste Unit 9 prior to CAMU construction. The Corrective Action
Goals included a combination of the USEPA Region III Risk Based Concentrations (RBCs) for
soil ingestion in an industrial scenario, Toxicity Characteristic Leaching Procedure (TCLP) criteria
for metals, pesticides, and polychlorinated biphenyls (PCBs), and values established based on-Site
background levels (OHM, 1996b).!> However, background sampling activities and results were
not reported in the Closure Certification Document for PROTECO Landfill Closure (“Closure
Certification Document”; Law Environmental — Caribe, 1999b) and final excavation depths appear
to be based on other criteria.

Excavations created during the removal of waste material from Waste Units 4 and 7 are not
reported to have been backfilled and were instead described as having been graded to provide
positive drainage of stormwater away from the units. No cover system was installed at the locations
of Waste Units 4 or 7 after removal of material from these units and placement into the CAMU
(Law Environmental — Caribe, 1999b). Post-excavation soil sampling within these units is
discussed in Section 4.4.3.

The contents of the AST in Waste Unit 15 were reportedly removed. The Closure and Post Closure
Plan did not specify excavation of any underlying soil during closure. Cover systems were
installed without removal of waste material at Waste Units 1, 2, 3, 5, 10, 11, 12, 13, 16, and 17
(OHM, 1996a; Law Environmental — Caribe, 1999a).

Control measures specified in the Closure and Post Closure Plan included run-on and run-off
control through permanent drainage channels surrounding the waste units, a leachate monitoring
system consisting of three downgradient groundwater monitoring wells, drainage channels and silt
fences to route surface water to a constructed sediment basin, and passive vents for decomposition
gases.'® During closure, the sediment basin was excavated to contain stormwater from closed,
covered hazardous waste units, surrounding drainage areas, and the remaining non-hazardous
waste landfill (Waste Unit 14). The sediment basin was designed for solids settling and discharge
of supernatant from an outfall (OHM, 1996a). Additional information regarding waste unit closure
is reported in the Hazardous Waste Management Unit (HWMU) Post-Closure Care Permit
Application (Law Environmental — Caribe, 1999a).

In April 1999, Resources Management, Inc. DBA PROTECO submitted the Closure Certification
Document to USEPA documenting completed closure activities (Law Environmental — Caribe,
1999b). A revised closure certification document incorporating “minor” revisions requested by

15 Maximum concentrations of contaminants for the characteristic of toxicity per the Toxicity Characteristic Leaching
Procedure are established in 40 CFR 261.24.

16 The sediment basin identified in the Closure and Post Closure Plan (OHM, 1996a) and Closure Certification
Document (Law Environmental — Caribe, 1999b) is the existing stormwater control/sedimentation pond located to the
south of the Site (Figure 2).

PROTECO Scoping and Planning Technical Memorandum 20 July 1, 2022



Geosyntec®

consultants

USEPA in response to the April 1999 Closure Certification Document does not appear to have
been resubmitted to USEPA.

4.3.2 Closure of Non-Hazardous Waste Units

Waste Units 6, 8, and 14 are identified in Site documents including the Closure and Post Closure
Care Plan (OHM, 1996a) as non-hazardous units despite historical records suggesting that
hazardous material may have been disposed in each of these units as described in Section 2.4.

The 1986 Work Plan for Closure of Unit No. 6 Sanitary Landfill (Fred C. Hart, 1986) states that
waste from Waste Unit 6 were planned for excavation and relocation to Waste Unit 14. This
closure work plan further states that in the absence of detailed records regarding exact types and
quantities of wastes disposed within Waste Unit 6 and because some SQG hazardous wastes were
believed to have been disposed within the unit, a waste segregation program would be
implemented to characterize materials prior to final disposition. A revised work plan reflecting
additional details was requested by USEPA following their review of the work plan (USEPA,
1986). It is not known if a revised work plan for closure of Waste Unit 6 was submitted to, or
approved by, USEPA.

According to the 1999 HWMU Post-Closure Care Permit Application, as of July 1999, waste was
excavated from Waste Units 6 and 8 and placed into Waste Unit 14, landfilling operations within
Waste Unit 14 had ceased, and the unit was undergoing closure activities. A former PROTECO
employee reportedly stated that Waste Unit 14 was capped with geosynthetic clay and soil when
Site operations ended (Weston, 2019). Further details of the cover system and closure activities
for Waste Unit 14 were not identified in reviewed documents. It is unknown if a liner was installed
during closure of Waste Unit 14.

No information on post-excavation soil sampling, backfilling, or cover systems was identified in
the documents reviewed for Waste Units 6 and 8, nor was any survey information regarding final
extents of Waste Units 6, 8, or 14 identified. A formal USEPA acknowledgement of PROTECQO’s
closure of the above non-hazardous waste units has not been found.

4.3.3 Post Closure Care Activities for Hazardous Waste Units

Post closure activities for the fourteen (14) closed hazardous waste units were to occur for thirty
(30) years pursuant to the Closure and Post Closure Plan (OHM, 1996a). The post closure care
activities proposed included inspection and maintenance of waste units’ final cover systems, run-
off controls, erosion controls, the gas management system, survey benchmarks, and Site security
(OHM, 1996a).

Groundwater monitoring was not proposed by PROTECO as part of the Closure and Post Closure
Plan or in the HWMU Post-Closure Care Permit Application (Law Environmental — Caribe,
1999a). A dye tracer study was proposed by PROTECO to characterize Site hydrology and
evaluate if Site-related contaminants in groundwater had migrated into the Reef Limestone aquifer
(Law Environmental — Caribe, 1999a). The results of the study were intended to provide evidence
that groundwater monitoring was not required as part of post closure care activities; however, the
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study does not appear to have been conducted. USEPA did not provide formal approval that
groundwater monitoring could be waived from post-closure care requirements. Based on
documents reviewed, a Post-Closure Care Permit does not appear to have been issued to
PROTECO by USEPA.

PROTECO conducted certain RCRA post-closure maintenance activities between 1999 and 2004,
including inspections of Site security controls, erosion damage, final cover conditions, the landfill
gas management system, and the CAMU leachate collection system (Law Environmental — Caribe,
2000, Law Engineering - Caribe, 2001, and Law Engineering - Caribe, 2005). Annual RCRA
inspection and maintenance reports indicate that some inspection and maintenance activities were
completed while others were not. For example, landfill leachate levels in the CAMU leachate
collection system were measured during some but not all inspection events. Post-closure activities
are reported by USEPA to have ceased sometime between 2001 and 2009 (USEPA, 2017). Site
observations made during the post-closure period reported in historical records are presented on
Table 4 and Figure 16.

4.4 Historical Sampling and Monitoring
4.4.1 Groundwater

Locations of thirty-eight (38) known historical monitoring wells screened within the various water-
bearing units at the Site are shown on Figure 17. An inventory of groundwater monitoring wells
associated with the Site is included in Table 5 and includes six (6) additional wells. As of April
2018, forty-four (44) of the groundwater monitoring wells at the Site were reported to be damaged
or no longer existing (Weston, 2018)."”

Groundwater monitoring was conducted intermittently from the period of active facility operations
until 1994. PROTECO is reported to have developed and installed a groundwater monitoring
system in 1981 (USEPA, 1985), and the first sampling event for which partial analytical data is
available is July 1982. The Phase 14 Hydrogeological Investigation conducted by Fred C. Hart
Associates, Inc. between 1985 and 1987 represented the first comprehensive study conducted to
comply with hydrogeological investigation and groundwater monitoring requirements established
in the 1985 Administrative Order of Consent. Based on records reviewed to date, sampling of site
groundwater monitoring wells does not appear to have been conducted following closure of waste
units at the site in 1999.

Table 6 presents a summary of the known groundwater monitoring events conducted at the Site,
including the number of wells within each water bearing unit that were sampled, the analytes for
which samples were analyzed, and parameters that were detected above either the laboratory
detection limit, the USEPA Drinking Water Primary Maximum Contaminant Level (MCL), the
USEPA Drinking Water Secondary Maximum Contaminant Level (SMCL), and/or the USEPA

17 Weston reports 44 known wells at the Site (2018). Geosyntec located and compiled construction information for 38
former wells (Table 5).
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Regional Screening Level (RSL) for Tap Water if an MCL or SMCL does not exist.!® Volatile
organic compounds (VOCs) and metals were the primary constituents analyzed during the majority
of groundwater monitoring events at the Site. Limited sampling of groundwater for semi-volatile
organic compounds (SVOC:s), pesticides, herbicides, PCBs, or other constituents was conducted.
Limited data is available for wells screened in the shallow alluvial deposits and deep lenticular
deposits.

4.4.1.1 Analytical Results

Tables 7A and 7B present summaries of concentration ranges for VOCs and metals detected in
groundwater monitoring wells between 1982 and 1994. Table 2 presents groundwater quality
parameter measurements. Results are grouped by the monitoring well depth unit. A review of
groundwater data was completed by Geosyntec for the purpose of identifying concentration ranges
of detected analytical suites (e.g., VOCs and metals) within different water-bearing units and to
identify monitoring well locations displaying the highest contaminant concentrations. A detailed
evaluation of all constituents and concentration gradient mapping was not completed as part of the
SPTM. Figure 18 illustrates the sampling results screened against the USEPA MCLs, SMCLs,
and/or the USEPA RSL for Tap Water.

The majority of groundwater monitoring conducted at the Site consisted of monitoring of wells
screened within the Principal Water-Bearing Unit. Concentrations of VOCs including
tetrachloroethene (PCE), trichloroethene (TCE), 1,2-DCA, trans-1,2-dichloroethene (DCE), 1,1-
DCE, and methylene chloride detected in Principal Water-Bearing Unit monitoring wells exceeded
the MCLs (Table 7A). The most elevated concentrations were detected at well SSMWS-88 located
immediately west of the CAMU.

VOCs were also detected above MCLs in Shallow Alluvial monitoring wells, 36 WVS-86,
7TMWS-88, and 78MWS-88 located west of the CAMU and combined cover system at Waste
Units 9, 10, 11, 12, and 16.

While reports reviewed to date reveal limited monitoring data for monitoring wells screened within
the Reef Limestone, many of the highest VOC concentrations detected at the Site were from
samples collected from Reef Limestone monitoring wells. Monitoring well SOWD-86 generally
revealed the highest concentrations of PCE, TCE, trans-1,2-DCE, and 1,1-DCE reported at the Site
(USEPA, 1987; CDM, 1992). The location of well S0WD-86 is approximately 70 feet north of
Waste Unit 9 (Oil Lagoon), which was interpreted to be downgradient of the Waste Unit 9 (Section
3.5.3, Figure 14)."° At monitoring well 27WD-86 located east-southeast of Waste Unit 9 (i.e.,
side-gradient/upgradient) and designated background well 52WD-86 located approximately 2,000
feet northwest (i.e., side-gradient) of Waste Unit 9, TCE and/or PCE were reported with laboratory

18 Results are compared to the USPEA MCLs, SMCLs, and/or the USPEA RSL for Tap Water for initial screening
only. These levels are not presented as remedial cleanup goals.

19 Monitoring well 5S0WD-86 is identified as being 200 feet north of Waste Unit 9 in the HRS Report (Weston, 2019).
Based on Geosyntec’s evaluation of waste unit location and extents (Section 4.1), this well is identified herein as
approximately 70 feet north (downgradient) of Waste Unit 9.
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flags defined as “presence of material verified, but not quantified” suggesting potential for impacts
to these wells (USEPA, 1987).

Metals were detected above USEPA MCLs in Site groundwater within all sampled water-bearing
units (Table 7B). In general, metals concentrations detected in Reef Limestone wells were lower
than concentrations detected in Principal Water-Bearing Unit and Shallow Alluvial wells, while
VOCs were typically detected at higher concentrations in Reef Limestone wells SOWD-86 than in
Principal Water Bearing Unit wells.

4.4.2 Off-Site Potable Wells

In April 2018, off-Site potable wells located between approximately 1.75 and 2.5 miles west-
northwest of the Site were sampled by Weston for analysis of VOCs, SVOCs, pesticides, PCB
aroclors, and metals including mercury and cyanide. The sampled wells included two (2) domestic
wells in the Seboruco community (Tallaboa Saliente 8 and 9) and one (1) domestic well in the
Cuebas community, an irrigation well in Seboruco, and three (3) supply wells operated by the
PREPA (Weston, 2018). The reported well depths ranged from 60 to 200 ft BLS (Weston, 2018).
Sampled well locations are illustrated on Figure 19.

The Carlos Andinos public water supply well (380,000 gallons per day) operated by PRASA was
not sampled by Weston since “analytical data obtained by USEPA’s Pre-Remedial Section for the
PRASA public supply well, prior to being combined with the water from the surface water intake,
and spanning the years 2010 through 2017, does not indicate VOC contamination” (Weston,
2018).

4.4.2.1 Analytical Results

Results of the 2018 groundwater sampling of off-Site potable wells west-northwest of the Site did
not indicate that the analyzed constituents (VOCs, SVOC:s, pesticides, PCB aroclors, and metals)
were detected above USEPA MCLs. While in limited cases the analytical laboratory did not
achieve a laboratory quantitation limit below the USEPA MCL for SVOCs or PCBs, the available
data collectively indicate that the analyzed constituents were either not detected or were detected
at low levels below USEPA MCLs or USEPA Removal Management Levels (RMLs) for tap
water.?”

4.4.3 Soil

A “Phase III Soil Investigation” was conducted by Hart Engineers, Inc. between 1986 and 1987 to
comply with requirements set forth in the 1985 AOC for a soil sampling program to determine the
horizontal and vertical extent of contaminated soil surrounding active or inactive waste
management/disposal units (USEPA, 1985). The sampling program was designed to sample
material within each “worst case” unit within each category of waste unit type (e.g., drum burial
landfills, immobilization facilities, etc.) based on known information regarding the age of the

20 USEPA RMLs are calculated by USEPA based on a 10 risk level for carcinogens or a Hazard Quotient of 3 for
non-carcinogens.
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waste unit, condition of the waste unit, and types of wastes managed. The “worst case” data was
designed to be used during preparation of closure plans, assuming conditions for every unit within
a category were at worst equivalent to the worst conditions encountered.

The investigation included a series of test pits and soil borings advanced to evaluate horizontal and
vertical extents of waste units and/or contaminated soil. Test pits were excavated at locations
designed to be within waste unit interiors and around unit perimeters. Run-on and run-off test pits
on upslope and downslope areas were also excavated and sampled to assess if contents of the four
surface impoundments (Waste Units 7, 9, 13, and 17) had overflown the dikes and impacted
surrounding areas. Run-off test pits were excavated along the dike’s lowest topographic points.
Surface samples were collected from units that were used for surface storage of drums (Hart
Engineers, Inc., 1988). This event represents the only soil investigation event known to have been
completed at PROTECO. Sample locations are illustrated on Figure 20.

The soil samples were analyzed for varying suites of constituents depending on the waste type(s)
reported to have been managed within the corresponding waste unit. Generally, the analyses
included VOCs, 8 RCRA metals (arsenic, barium, cadmium, chromium, lead, mercury, selenium,
and silver), phenols, pesticides, total petroleum hydrocarbons (TPH), fluoride, cyanide, and/or
sulfide. Some soil samples analyzed for RCRA metals were also prepared using the Extraction
Procedure Toxicity (EP Tox) method which was used in place of TCLP at the time.?' Three
background soil samples (BG-1 through BG-3) were also analyzed in areas identified to be near
waste units but “undisturbed by the facility or other activities” (Hart Engineers, Inc. 1988).

Within Waste Units 4, 7, and 9 where excavation of waste and/or underlying soil is reported as
having been conducted, post-excavation confirmatory soil samples were collected from excavation
bottom and/or sidewalls (Law Environmental — Caribe, 1999b).

4.4.3.1 Analytical Results

Maximum concentrations from soil samples collected in various waste units reported during the
Phase III Soil Investigation are presented on Figure 21 and Table 8. Results are reported by
analytical suite where the highest total concentration per analytical suite is reported.

The highest organic concentrations were observed within samples collected from Waste Units 11
and 16 (immobilization facilities), Waste Unit 14 (reported non-hazardous land treatment area),
Waste Unit 4 (above-ground drum and container storage area), Waste Unit 9 (oil lagoon), and
Waste Unit 1 (drum burial landfill). The highest RCRA metals concentrations were observed
within Waste Unit 6 (reported non-hazardous, sanitary landfill) and Waste Unit 4 (above-ground
drum and container storage area).

Limited soil impacts and/or lateral contaminant migration of less than 10 feet was reported by Hart
Engineers, Inc. from waste units used for drum burial, drum storage, container storage, or above-

21 In 1990, USEPA adopted the TCLP to replace the EP Tox method.
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ground tanks (Waste Units 1, 2, 3, 4, 5, 8, 15, and 19), immobilization facilities (Waste Units 10,
11, and 16), landfills and land treatment areas (Waste Units 6, 12, and 14).2?

Soil impacts associated with liquid migration from liquid-containing Waste Units 7, 9, 13, 17 was
reported. Hart Engineers, Inc. reported that “limited” liquid migration occurred from Waste Unit
17, while liquid migration from Waste Units 9 (oil lagoon) and 13 (rainwater basin) was limited
to distances of 50 feet. They also reported that liquid migration led to impacts from Waste Unit 7
(neutralization impoundment) a distance of 250 feet away. The soil samples collected from Waste
Unit 7 and 13 displayed lower concentrations compared to Waste Unit 9 (Table 8). Clastic deposits
and gypsum veins within the Calcareous Silty Clay of Waste Unit 9 were identified as the most
significant route of migration from this unit, with oily liquid encountered within clastic zones
during soil sampling.

Post-excavation sampling results from Waste Units 4 and 7 during closure activities are reported
to have demonstrated that “clean closure” was achieved for these units. The USEPA Region III
RBC:s for soil ingestion in an industrial scenario along with other characteristic toxicity and Site
background-based values were proposed as Corrective Action Goals for Waste Units 4, 7, and 9
excavations (OHM, 1996b).2* However, background sampling results were not reported in the
Closure Certification Document. Concentrations of various VOCs were detected within post-
excavation samples collected from Unit 9 prior to CAMU construction (Law Environmental —
Caribe, 1999b).

4.5 Data Gaps

The RI scope will be developed to address preliminary data gaps identified in this section
Additional data gaps may be discovered as addressed in the RI based on further document reviews.

4.5.1 Data Gaps Associated with Waste Units, Waste Management/Disposal, and/or
Closure Systems

e Current condition of the CAMU, cover systems installed at other waste units, and other
components of closure systems including the leachate collection system;

e Historical waste units’ exact locations and extents, including the potential for waste
disposal areas not identified in historical records;>*

22 A Waste Unit 19 identified as a drum storage area is discussed in the Phase I1I Soil Investigation report. Details of
historic unit operations were not identified in reviewed reports.

23 PROTECO proposed to collect background samples and establish Corrective Action Goals for constituents for
which USEPA Region III RBCs were not developed. Corrective Action Goals were to be within two standard
deviations of background levels (OHM, 1996b).

24 The Phase Il Soils Investigation Report references a Waste Unit 19 (Hart Engineers, Inc., 1988). Records reviewed
to date do not provide operational details of Waste Unit 19 or discuss if a Waste Unit 18 may have been operated at
the Site. The RI scope may include additional investigation to assess unit perimeters and/or areas outside of waste
units to verify the footprints of certain waste units. Otherwise, the exact locations and extents of waste units may not
be possible to determine beyond the information synthesized by Geosyntec and presented in the SPTM in the absence
of additional supporting documents.
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Specific waste materials disposed in each unit (i.e., hazardous material management or
disposal within reported non-hazardous units) that may contribute to impacts not
evident within results of existing soil sampling; and

Details of closure activities conducted at waste units.

4.5.2 Data Gaps Associated with Landfill Leachate, Groundwater, and Surface water

Groundwater quality conditions post-1994;

Detailed hydrogeologic characterization (groundwater flow direction, hydrogeologic
characteristics, hydraulic connection between units);

Background groundwater quality for different water-bearing units since certain units
were sampled with limited wells, analytical suites, and/or frequency;

Leachate generation (composition, generation rate, etc.);
Magnitude and extent of potential surface water impacts; and

Impacts of potential leachate run-off from adjacent EC Waste Landfill onto PROTECO
Site over unknown time period.

4.5.3 Data Gaps Associated with Soil and Sediment

Detailed lithological characterization of all geologic formations;

Magnitude and extent of soil impacts within or beneath select waste units including
units which were closed in-place without removal of soil/waste material (e.g., no
interior soil sampling was completed within drum burial units Waste Units 1, 2, 3, 5 in
the Phase III Soils Investigation);

Potential liquid migration of contamination after the Phase III Soils Investigation that
may have affected the magnitude and/or extent of soil impacts;

Magnitude and extent of potential sediment impacts, including sediments generated
from runoft at the facility accumulated in the sedimentation ponds to the south of the
Site;

Landfill gas information (composition, quantity, generation rate, etc.).

4.6 General Proposed Activities to Address Data Gaps

General activities required to address data gaps at the Site are presented below:

e Geologic investigations designed for greater spatial and vertical coverage, and for detailed
lithological and structural characterization of all geologic formations and hydrogeologic
units to capture heterogeneities within formations that may affect contaminant migration;

e Subsurface investigation to evaluate waste unit extents in areas not well characterized or
delineated based on the historical record review;

e Installation of a groundwater monitoring well network designed for greater spatial
coverage and characterization of each hydrogeologic unit;
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e Hydrogeologic investigation to better define Site hydrogeologic characteristics including
groundwater elevations, flow direction and gradients, hydraulic conductivity, aquifer
performance, and hydraulic connection between water-bearing units; and

e Analytical sampling to evaluate the magnitude and extent of impacted media and collect
data to support human health and ecological risk assessments.
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S. PRELIMINARY SITE BOUNDARY AND SITE SECURITY

An initial approximation of the PROTECO Site boundary was defined in the 2019 HRS Report as
the “PROTECO-Controlled Area” (Weston). The HRS Report did not include survey data or
certified plans indicating the location of the approximate Site boundary shown in the report, nor
did it provide a source or methodology for the boundary delineation.

In accordance with the USEPA SOW established in the AOC, a boundary survey was performed
in February 2022 by a Puerto Rico licensed surveyor under the direction and supervision of
Geosyntec. The purpose of this survey was to define an initial area for the RI and establish
boundaries to avoid encroachment onto neighboring properties during the RI or remedial measures
without appropriate authorization. The updated preliminary Site boundary is shown on Figure 2
and has been demarcated as the former operational area of the PROTECO facility based on
Geosyntec’s review of historical reports, maps and aerial photographs from the Site, and
identification of existing barbed wire fence in the field.?> The current enclosed area of the Site
encompasses approximately 44.5 acres.

A certified survey base map of the PROTECO fenced area is included in Attachment D. The
coordinate system used is North American Datum of 1983 (NAD83) CONUS, and the vertical
datum is the Puerto Rico Vertical Datum of 2002 (PRVDO02).

Repairs to the existing barbed wire fence and gates enclosing the Site were completed between
February and April 2022 as part of the improvements to Site security and access control. Other
improvements include the installation of a new gate and new fencing near the west-central area
of the Site and the construction and installation of four high-visibility signs at the Site in April

2021 aimed at informing the public or potential trespassers that access to the Site is prohibited.
Photographs of the Site fence and access control features are included in Attachment E.

25 Historical survey and georeferenced aerial photography information suggest that certain portions of Waste Units 4,
5, and 6 might extend outside of the PROTECO-controlled fenced area depicted on Figure 2, as described in Section
4.1.

PROTECO Scoping and Planning Technical Memorandum 29 July 1, 2022



Geosyntec®

consultants

6. PRELIMINARY CONCEPTUAL SITE MODEL

This section summarizes the preliminary understanding of the CSM, including the sources of
contamination, potential release mechanisms, potential routes of migration, and potential human
and ecological receptors. This information has been gathered through review of historical Site
documents, review of ecological resources, and multiple Site visits completed between 2020 and
2022. The information from the CSM will be used to assess on-Site and off-Site environmental
impacts and risks to human health and ecological receptors.

6.1 Potential Health and Environmental Concerns

Although the Site is currently not operational and has been abandoned, it is possible for humans
to access the Site, which presents the potential for humans to come into contact with impacted or
potentially impacted media. The Site is surrounded by barbed wire fence and a gate, however,
access 1s still possible and livestock are able to enter the property.

Environmental concerns include potential impacts to ecological receptors. The USFWS
Information for Planning and Consultation (IPaC) tool was used to identify threatened or
endangered (T&E) species that may be present at the Site and within 0.5 miles of the Site. One
endangered bird (Puerto Rican Nightjar), one endangered reptile (Puerto Rico Boa), three
endangered plants (Bariaco, Eugenia woodburyana, Vahl’s Boxwood) and one threatened plant
(Varronia rupicola) were identified within the search area. Biological surveys were completed
during a 6-week period between February and April 2022. During these surveys, one Puerto Rican
Nightjar and one Eugenia Woodburyana were identified on-Site. The Puerto Rico Boa was not
identified during any of the surveying activities.

6.2 Sources of Potential Contamination, Potential Release Mechanisms,
Migration, and Impacted Media

The primary sources of potential contamination at the Site are the former waste units. Hazardous
substances associated with various waste units are discussed in Section 4.2. No waste units are
currently operational and closure activities were generally completed at the Site, however, the type
of closure varied by unit and waste was closed in place in some units. Closure activities within
some waste units included excavation or other removal of wastes, placement of composited wastes
from multiple units installed into the constructed CAMU and capping via a final cover system
(Section 4.3). The waste units that were capped have a 2-foot thick, low-permeability soil cap.
With the exception of the CAMU, no other waste units are lined.

Surface soil (0 to 0.5 ft BLS), subsurface soil (0.5 to 4 ft BLS), and groundwater are the primary
media identified as potentially impacted at the Site. Shallow groundwater at the Site is not a
drinking water source. The depth of deeper groundwater within the Reef Limestone is variable but
occurs on average at the Site at a depth of 200 ft BLS and available data does not indicate it is used
as a drinking water source by off-Site residents.
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The primary release mechanisms associated with former waste units include transport of surface
soil by wind or in overland runoff and leaching from soil to groundwater. Since the waste units
have caps in place, overland flow is unlikely to be a significant contributing transport mechanism.
During the May 3, 2022 Site visit, erosion was visible around non-waste unit areas of the Site and
also near the area of Waste Units 5, 7 and 9.

Although drainage channels are present at the Site, surface water is only present in these pathways
during heavy rainfall and flow is intermittent. If standing surface water is present during the RI/FS
sampling efforts, then surface water and sediment will also be evaluated. The drainage channels
do provide a pathway for off-site migration, as discussed in Section 3.1.

6.3 Potential Human Receptors and Exposure Routes

Current human potential receptors include the following:

e Off-Site residents (adult and child)

e Off-Site workers

e Off-Site recreators

e On-Site trespassers (adult and youth), and
e On-Site industrial workers (adult).

Future human potential receptors include the following:

e Off-Site residents (adult and child)

e Off-Site workers

e Off-Site recreators

e On-Site trespassers (adult and youth)

e On-Site industrial workers (adult), and

e On-Site construction work (adult)
An exposure route is the way in which a chemical enters a human or organism upon contact.
Complete exposure routes associated with receptor populations include incidental ingestion,
dermal contact, and inhalation of particulates and volatile chemicals.

6.4 Potential Ecological Receptors and Exposure Routes

Current On-Site potential ecological receptors include the following:

e Terrestrial birds and mammals
e Terrestrial plants

e Terrestrial invertebrates
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Based on observations made during the Site visit conducted on May 3, 2022, no permanent aquatic
habitats exist at the Site. Although drainage features exist, these provide intermittent flow during
heavy rain events and do not provide sufficient habitat for aquatic species. Therefore, on-Site
aquatic plants, aquatic and benthic organisms, and aquatic-dependent birds and mammals will not
be evaluated. However, since wetlands (estuarine and freshwater emergent) are located
downgradient and within three (3) miles of the Site (Figure 8), off-Site freshwater and marine
aquatic receptors may potentially be evaluated.

Potential exposure to ecological receptors occurs through incidental ingestion of media, dermal
contact, and/or ingestion of prey that have ingested impacted media.
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7. PRELIMINARY REMEDIAL ACTION OBJECTIVES

This section identifies preliminary RAOs as well as a preliminary list of general response actions
and associated technologies that may be considered for the Site as warranted by RI data.
7.1 Preliminary Remedial Action Objectives

The preliminary RAOs are general descriptions of what remedial action is expected to accomplish
and are aimed at protecting human health and the environment. Preliminary RAOs are presented
below:

e Prevent direct contact with and ingestion of contaminated soil and waste materials;
e Prevent ingestion and dermal adsorption of groundwater and landfill leachate;
e Prevent migration of groundwater and leachate to surface waters;

e Prevent ingestion and adsorption of surface water and bioconcentration of
contaminants from surface water;

e Prevent ingestion and adsorption of sediment and bioconcentration of contaminants
from sediment; and

e Prevent inhalation and explosion of landfill gas.
7.2 General Response Actions

Anticipated general response actions may include one or more of the following actions. This list
was developed in accordance with USEPA guidance Conducting Remedial
Investigation/Feasibility Studies for CERCLA Municipal Landfill Sites (1991).

e Repair or replacement of existing CAMU or other cover systems so that they meet their
performance criteria and provide effective source control;

e Containment, treatment, and/or removal of impacted soil and/or waste material (e.g.,
hot spot excavation);

e Control and treatment of impacted groundwater and landfill leachate;

e (ollection and treatment of landfill gas;

e Treatment and/or removal of impacted sediment if present; and/or

e Treatment of impacted surface water if present.
Specific response action alternatives will be evaluated during the FS based on supplemental data
collected during the RI.
7.3 Associated Technologies

Based on the absence of current chemical data from the Site, there is insufficient information to
project viable treatment technologies at this juncture. The RI will provide supplemental
information to inform the FS. Based on the limited data collected to date at the Site, some potential
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remediation technologies associated with the general response actions contemplated for the Site
may include the following:

¢ Containment/capping
e Soil and/or sediment excavation
e Hydraulic containment or treatment

¢ Institutional and engineering controls

If data indicates contamination poses an immediate threat to human health or the environment, an
interim remedial measure will be considered. Alternatives will be evaluated in the FS against
CERCLA evaluation criteria including protection of human health and the environment,
compliance with ARARs, long-term effectiveness and permanence, reduction in toxicity, mobility,
and volume through treatment, short-term effectiveness, implementability, cost, state acceptance,
and community acceptance.
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8. POTENTIAL APPLICABLE, RELEVANT AND APPROPRIATE
REQUIREMENTS

Section 121(d) of CERCLA requires that on-site remedial actions attain or waive federal or state
environmental ARARs to assure an implemented remedy is protective of human health and the
environment. ARARs are defined as cleanup standards, standards of control, or other substantive
environmental protection requirements, criteria, or limitations promulgated under federal or state
law that are deemed either “applicable” or “relevant and appropriate” to a CERCLA site. ARARs
are designated as “applicable” to a site where the requirement specifically addresses a hazardous
substance, pollutant, remedial action, location, or other circumstance at the site. If a requirement
is not directly applicable to the site, it may still be deemed “relevant and appropriate” if it addresses
a problem or situation sufficiently similar to those encountered at the site that its application is
determined to be well-suited to the Site.

In addition to identification of ARARSs, requirements can be identified as “To Be Considered”
(TBC). TBCs are non-legally binding advisories or guidance issued by federal or state
governments. ARARs and TBCs are considered during risk assessment and used in determining
the necessary level of cleanup for protection of human health and the environment during the RI/FS
process. ARARs are grouped into chemical-specific, location-specific, and action-specific
requirements.

Potential ARARs were developed for the Site based on background, historical operations, and
available data.’® Tables 9A and 9B present potential and preliminary chemical-specific and
location-specific ARARs and TBCs. Table 9C presents exam